This paper concerns the regularity of a capillary graph (the meniscus profile of liquid in a cylindrical tube) over a corner domain of angle α. By giving an explicit construction of minimal surface solutions previously shown to exist (Indiana Univ. Math. J. 50 (2001), no. 1, 411-441) we clarify two outstanding questions.
Introduction
At least since the time of Leonardo da Vinci people have been fascinated by the shape of the liquid interface inside a cylindrical tube. The work of Gauss, Young, and Laplace provided a mathematical framework in which to study such interfaces quantitatively. According to this formulation, an interface which is the graph of a function u = u(x, y) on the cross sectional domain Ω of the tube is determined 
and a contact angle boundary condition
In what we have written, κ = ρg/σ is a constant depending on density, gravitational acceleration, and surface tension; λ is a Lagrange parameter related to the volume of liquid in the tube, and ν is the outward normal to ∂Ω so that the angle γ is that at which the interface meets the wall of the tube. The angle γ is assumed to be materially, and hence possibly spatially, dependent. According to subsequent developments concerning the existence of solutions, the boundary condition is traditionally assumed to hold on the smooth portion ∂Ω 0 of the boundary where ν is well defined, and it is assumed that ∂Ω\∂Ω 0 has Hausdorff measure zero. For further details, see [12] . Relatively recent work on existence and regularity of solutions to the problem (1)-(2) has brought to light an array of striking and unexpected behavior occurring in tubes with corners; see [4, 27, 21, 6] and references cited therein. This work was foreshadowed by an experiment of Brook Taylor in 1712 and certain aspects of the results have been verified in modern drop tower and NASA experiments [3, 9, 11] . Fig. 1 (a) . Corner domain (b). Contact angle data
The analysis of capillary surfaces in tubes with corners has naturally focused on portions of the domain like that depicted in Figure 1(a) where the contact angle along the curve Γ j is denoted by γ j . Apart from constant solutions in the case γ ≡ π/2, no explicit solutions to the problem (1)-(2) are known when κ > 0.
